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[Problems pertaining to the structure of silica gla.n] Voprosy
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SHISHARD Y NA
USSR/ Chemistry - Physical chemistry
Card1/1 Pub. 147 - 19/22
Authors § Shishakov, N, A,

Title t Crystal and melted quarts mosalc blocks

Parlodical 1 zZhur. iz, khim. 29/11, page 2096, Nov 1955

Abstraot ¢ The dimensions of crystalline quarts particles and particles of melted
quartz obtained as result of peptization with water and left in a suspended
state in water for three months were measured by means of an electron
microscope., The particle dimensions were found to very from 500 to 2000 A,
Experiments showed that mosaic blocks made of crystalline and melted quarts

crystals. The microcracks observed in these crystals, which characterige
the properties of quartz, have an orderless arientation, Two USSR referen-
ces (1938-1954). Illustrations,

Institution : Acad. of Scs., USSR, Inst, of Phys. Chem,, Moscow

Submitted : June 22, 1955
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= Structure of the Oxide A‘.1502 .
CLUICTED: April 18, 1957.

cATALLABIE: librery of Congress.
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(0 strukture okisi Pt02)

ide Pt0,
689-690 (USSR)

PEICDICAL: Kristallografiya, 1957, Vol.2, No.5, pP.

4TLIRACT: Inversion of electronographic data obtained earlier by
Finch et al. (PRS, 1414, 414, 19%3) gives & radial distribution
~urve for P10, with peaks corresponding O interatomic vectors
.4 1.9, 3.1, 4.8 end 5.6 A. These can be explained in terms

5 hexagonal unit cell with a = 3.1 and ¢ = 4,8 A and

- 1. The Pt ctom is at (o, 0, 0) and the oxygen at 1.9 A
x Only hkO reflections are observed
defect lattice.

> tables and 2 references, of which 1 18

of Physical Chemistry Ac.Sc. USSR

.'LSIJCCIATION: Institute
mii Al SSSR)

(Institut Fiz jcheskoy khi

April 24, 1957.
Library of Congress.
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AUTHOR: Shisheggzlﬁgl_él___ 126-1—28/40
TITLis: ’65"%5& anomalous structure of iron crystals obtained at

the initial stage of condensation from vapouT.

(Ob anomal 'nom stroyenil kristalloV zheleza,

polucha shchikhsya na nachal'noy stadil kondensatsii
iz paral.

PERIODICAL: Fizika MetalloV i Metallovedeniye, 1957, vo0l.59, No.l,
PP. 169-171 (USSR)

ABSTRACT: In earlier vork (Ref.l)_the author observed that small

netn] crystals frequently have an jncreased lattice

ronstant ond the pgsumption was expressed that this

(N EROMENON {y coused b7 @ reduced density of the electron
1iquid nent bep GbeE _t-,u’t'faneynf the ecrynhalo and
consequently also by o genkening of L Vondps hetween
the " atome. This conception 18 confirmel Uf Lhe jaeilhE
of wnother experiment in which very thin filmp of iron
obtained bY condensation of iron vapours on thin f1ilms of
cellulose and mica in & good quality vacuumi jnside the
electron diffraction cameTa i1tself were investigated by
means of electron diffraction. The process of condensa-
gion could easily be followed from the diffraction patterns

Card 1/3% on & fluorescent screen; the first jnstant ofcondensation
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126-1-28/40
On the anonalous structure of iron crystals obtained at the initial
staje of condensation fro:x vapour.

is of primary jnterest; this 1is characterised by the _
formation of & picture with extensively widened diffraction
rings which were reproduced on 2 number of photographs.
On the basis of accurate neasurenents ghe constant of the
cuby lattice was found to eqyal 3,00 i.,e. 9 higher
than/normal constant of 2.86 K. Carefui jnvestigation
indicated, however, that the lattice is not really cubic
but it is rather nexagonal and kas & constant of
a = 2.45 R. This 1is confirmed by the microphotographic
curve, Fig.l, which was derived from the electron
diffraction picture for the initial stage of crystallisa-
tion and from the data entered in the table, p.170, in
vvhich the intensity values of the first four 1ines of the
cubic lattice of iron,obtained by differing methods,are
conpared with the intensities determined from the nicro-
photometric curve. The obtained results are discussed
and explained. 1t is stated that the cause of the non-
uniforn distances can be the differing nagnitude of the
petallic bond ab various depths of the crystal and
consequently also the differing degree of ionisation of
capd /% bthe nhLonn or A Aiffering dencity of the electron liquid.
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126-1-23/40
On the anomalous structure of iron crystals obtained at the initial
stage of condensation frou vapour,

it is particularly this weakening of the bond between the
atons which 18 1ikely to be the cause of the widened
~tate of the lattice of the metals which, in the given
cacae, reaches 5. Of great interest is, for instance,
the cessation of certain characteristic reflections
observed earlier Ly Germer, L. and White, ALA. (ref.3)

on gold znd copper, which indicates that this relation
has o peneral character. A more detailed comaunications
wnich will include information on the size and shape of
the crystals and of certaln details of the structure,will
be published separately.

There are 1 figure, 1 table and 3 references, two of

-hich are glavic.
SUBRLITTED: lovenber 27, 1956,

ASSOCIATION:Institute of Physical Cheniistry, Ac.Sc, USSR.
(Institut Fizicheskoy Khimii, AN SSSR).

AVAILABLS: Library of Congress,
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SHisHA KoV, M A

BE-3
7Jg9Sk,/9olid State Pnysics - Svructural Crystallography
Abs Jour : Ref Zhur - Fizika, ¥o 1, 1958, 919
AthoT . Shiszhako; A.
Sciences
tnat . Ipgtitute of Phyatcal Chenistry, Academy of y

USSR, Moscov.

ular » of Certaln
.1 . TInvestigation of the Atomic-Molec t‘hs(s)gruct\m- (o}
T " xides by the Redial-Distribution Method.

Orig Puc : Zh. £iz. ¥himii, 1957, 31, No 1, 33-b41

Mackle and
: 'The ra.dial—distribution method Jjointly with ﬂ;:ons o he
Apsrract Sutton formula (Mackle H., Sutton L., Tra.n%a.c ona of .
Faraday Soclety, 1937, W7, 691, 951) have x;;l; e rai-
vestigate the structure of the following o (OH)
de compounds: »" ~A100H, - g -A100H, 4 -Msd fi%n o alw
e5--F'e?)OH AuOg, and also of the primary oxi va.;ues D e
minum. Fc’)r the first four hydroxides, the

Card 1/2
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AUTHOR :

TITLE:

PERIODICAL:

ABSTRACT:

6-32-5-38
Shishakov. N. a. 76-32-5-38/41

.

The Structure of the Oxygen Film on Metals and Its R3le in
the Oriented Growth of Oxide Films (Stroyeniye kislorodnoy
plenki na metallakh i yeye rol' v oriyentirovannom roste
okisnykh plenok)

Zhurnal fizicheskoy Kkhimii, 1958, Vol. 32, Nr 5, PP.1171-1171
(UssR)

The many tices observed oxide films on metals can be explain-
ed by the formation of a regulated polymolecular adsorption
of orxygen, the character of the regulation being evaluated
according to the texture of hematite crystals on iron. The
essential differences of the thickness of the oxide layers

in electrographical data observed in vacuum and according to
known optical measurements in the air, and according to latest
measurements amounting to from 10 to 3o % in various netals,
point at this reversible polymolecular oxygen adsorption.
Structgral observations show t%at on & heating in oxygen up
to 200°C on gold and up to 300 C on platinun only one period
analogous to the layers of fatty acids is observed, while
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76-32-5-38/47
The Structure of the Oxygen Film on Metals and Its RSle in the Oriented
Growth of Oxide Films

other psriods occur only on a rise of temperature; in this
connection it was also found that in the latter case also
gold oxides contain a molecular O_-ion. It is assumed that
the oxygen molecules in such strucfures with their great
axes are located normally to the foundation surface, probably
according to the law of tighter packings, with the formation
of these structures being explained by an impinging of me-
tal ions into the oxygen surface layer. The apparent dissolu-
tion of oxygen in platinum and other metals on heating can
be assumed to be a dissolution of the metal in the oxygen
layer, The diffusion of the cations by the layer can be ex-
plaired by the presence of noticeable potential differences
between the differently charged surface layer of the metal
and of the oxygen layer located above it. There are 3 re-
ferences, 3 of which are Soviet.

ASSOCIATION: Akademiya nauk SSSR Institut fizicheskoy khimii,Yoskva
(Moscow, Institute of Physics end Chemistry,AS USSR)

SUBMITTED: June 15, 1957
Card 2/2 %. Oxygen film§w~§truct?ral analysis 2.'Ojide £12ms--Growth
3. Metals-~Oxidation 4. Oxygen--Adsorption

——
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. AUTHORS: Andreyeva, Y. Y., Shishakov, N, A. SOV/76-32-7-35/45
TITLE: On the Thickness of Oxide Filns on Soxze Metals as Shown by Data
’ From Electron Diffraction and Opticel Investigations {0 tolshchi-

ne okisnykh plenok na nekotorykh metallakh po dannym elektrono-
graficheskikh i opticheskikh issledovaniy)

PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol 32, lr 7,
pp 1671 - 1672 (USSR)

ABSTRACT: Bzsed on the comparative investigntions mentioned above it is
assumed that a reversible polymolecular adsorption takes pleace
at metal surfaces besides the monomolecular adsorption. In the
electron diffraction determinations in vacuum a thickness of
the layer of from 10 te 20 & is found, while the optical
neasurements yield an almost twice as great value. In the first
case, therefore, a partial evaporation of the film nay have
taken place, which in the second case is regurded as oxide fila.
In order to verify this assumption pertinent experiments were
carried out and it was found that in oluminium electron
diffraction measurements show a layer of aluminium and oxygen ions

Card 1/3 which is not thicker than 10 R, while optical data in the case
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On the Thickness of Oxide Films on Some Metals as S0V/76-32-7-35/45
Shown by Data From Electron Diffrauction arnd Optical Investigations

of an air contact of the aluminium surface show a thickness

of 21 - 22 %.1In the rirst case it would thus be the oxide fila
which is denlt with, while in the second case the oxide film

and the polymolecular layer are present, which probadbly consists
of oxygen and water traces. In the case of a pressure drop to

10_7 torr the filn thickness decreases to 9 & . When
atmospheric pressure is restored it increases reversibly. Similar
observations were nade ‘with iron and titanium, while experiments
with platinum and gold showed that at normal temperature only

the adsorption layer is present which completely disappears in
vacuum, so that no film layer may be found by electron diffraction
methods. At raised temperatures oxide films were also found in
vacuurm and it is assumed that this is an adsorption layer of
molecular oxygen. There are 1 table and 3 references, 3 of which
are Soviet.

ASSOCIATION: Akademiya nauk SSSR,Institut fizicheskoy khinii Moskva (Hoscow,
Institute of Physical Chemistry, AS USSR)
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On tne Whicliness of Oxide Films on Sone Hetanls as SOV/IG'jZ 7- 5)/u)
Shown by D:ta From Electron Diffraction and Optical Investi;ztions

SUBLUITTED: April 2, 1957
1. Oxide f£ilms--Physical properties 2. Oxide films--Measurement

3. Oxide films--Electron diffraction analysis 4. Oxide films
-~Optical analysis 5, Metals--Adsorptive properties

Cord 3/3
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AUTHOR: shishekov, I . sov/16-32-10~ 249
OR ““ﬁ,ifymﬁﬁadu»ﬁwﬁhmgu /163 9/39
TITLE: The Cause of the Anticorrosion gffect of Sodiun Tiitrite on

Iron (0 prichine antikorrozionnogo deystviya nitrita natriya
na zhelezo)

PERIODICAL: zhurnal fizicheskoy khimii, 1958, Vol 32, Wr 10, pp 2282-2286
(USSR) :

ABSTRACT: To explain the protective oeffect of sodium nitrite solution

the surfaces of iron and steel constructions pre-treated

with such solutions werse electronographically jnvestigated
according to the method devised by I. L Rozenfel'd, Professor.
The electronogram'shows an apparently irregular position of the
nitrite crystals. It was found, however, that the crystals tend
to deposit with their faces parallel to the layer. To answer
the question of whether this orientation is caused by some
orientation of the layerT the author continued the jnvestigations
nith some data given in publications (Refs 1-4). The surface
of iron show#s the following layers after the drying of the
sodium nitrite solution: 1) Disoriented NaNO, crystals. 2)

Card 1/2 Oriented NalQ, crystals. 3) oriented hexagonal FeOOB crystals.

APPROVED FOR RELEASE: 08/23/2000

CIA-RDP86-00513R001549530012-1"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549530012-1

e R e e O WO T GO Y PO A (P AT Y ST

SO0V/76-32-10-9/39
The Czuse of the Anticorrosion Effect of Sodium Nitrite on Iron

4) Oriented rhombic y-FeQOE crystals. 5) Disoriented crystals
of the oxide Fe304, and 6) Disoriented iron crystals. Thus,

the orientation of the second layer is explained by that of
the third. The anticorrosion effect of sodium nitrite is
therefore based upon the law of the denser packings as well as
on the formation of a multi-layer structure.

There are 3 figures, 1 table, and 4 references, 4 of which are
Soviet.

ASSOCIATION: Akademiya nauk SSSR,Institut fizichesko khimii, Moskva (Moscow
Institute of Physical Chemistry,AS USSR

SUBMITTED: May 24, 1957

Card 2/2
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0) PLASE 1 BOOK EXPLOITATION sSov/3399

Shishakov, Nikolay Alekseyevich, Valentina Vliadimirovna Andreyeva, and
Nina Konstantinovna Andrushchenko

Stroyeniye i mekhanizm obrazovaniya okisnykh plenok na metallakh (Structure
and Mechanism of Formation of Oxide Films on Metals) Moscow, AN SSSR,
1959. 194 p. Errata slip inserted. 2,500 copies printed.

Sponsoring Agency: Akademiya nauk SSSR. Institut fizicheskoy khimii

Resp. Ed.: V.I. Kesatochkin, Doctor of Chemical Sciences; Ed. of Publishing
House: A,A. Babad-Zakhryapin; Tech., Ed.: V.V. Bruzgul'.

FURPOSE: The book is intended for students and workers in the field of metallog-
raphy, particularly those interested in the study of the structure of the surface
of metals and the mechanism of their interaction with oxygen.

COVERAGE: Having analyzed the various existing theories on the structure of oxide
films on metals, the authors arrived at the conclusion that all existing theo-
ries were inadequate and had to be supplemented with new experimental datsa.

Card 1/7
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Structure and Mechanism of Formation (Cont.) 50V/3399

The main purpose of the book is therefore the systematization of experimental
data in this field. Basically, the work presents the investigation of the
interaction of metals and pure oxygen or air. Considerable attention has been
given to the investigation of the surface of the metal iteelf, since this knowl-
edge is the prerequisite for a correct understanding of the mechanism of oxide
film formation on metal surfaces. Included are 57 tables and 17 photographs.
There are 132 references, of which 49 are Soviet.

TABLE OF CONTENTS:

Introduction _ 3
Ch. I. Methods of Investigation T
1. Electronography T
2. Optical polarization method : 13
3. Volumetric methods 1 19

Ch. 2, Oxide Films on Magnesium
1. Metallic magnesium
2. Oxide filz on the surface of magnesiwm
3. Adsorption of oxygen by magnesium

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549530012-1"
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‘ture ard Mectanism of Formetion (Cont.) SOV/3399
4y, Coneclusion 36
sh. 3. Oxide Films on Aluminum b1
1. Metallic aluminum 37
2, Aluminum oxides
3, Aluminum hydroxides 40
4. Primary oxide film on aluminum n
5. New electronographic investigations 47
6. Adsorption of oxygen by aluminum 50
7. Optical investigstions 54
Ch. 4. Oxide Films on Copper and Silver ST
1. Metallic copper 57
2, Copper oxides 58
3, Metallic silver 58
4, Silver oxide 59
5. Adsorptional and optical i{nvestigations 59

Ca. 5. Oxide Films on Gold
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Structure and Mechanisp of Formation (Cout.) S0V/3399
1. Metallic gold 63
2, Gold oxidation 64
3. Preparation of specimens for the electronographic
investigation of gold 68
4. Gold oxidation at temperatures over 500° C (&)
5. Gold oxidation at 500° C 6
6. Gold oridation at temperatures under 500° C 80
7. Optieal investigations 85
8. Adsorptional investigations 90
9. Conclusion 91
Ch. 6. Oxide Films on Platinum 92
1. Metallic platinum 92
2. Platinum oxides 94
J+ New electronographic investigations 101
4. Optical investigations of oxide films on platimum 104
5. Adsorptional investigations on condensed platinum 107
6. Conclusion 109
Ch. 7. Oxide Films on Iron 111
1. Metellic iron 111
Card 4/ 7
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Structure and Mechanism of Formation (Comt.) Sov/3399

Ch. 10. Adsorption of Oxygen at Low Temperatures 153
1. Aluninum 153
2. Iron 154
3. MNickel and magnesium 155
i, Copper 155
5. 2Zinc 156

Ch. 11. Mechanism of Formation of Oxide Films on Metals 157
1. Existing theories on metal oxidetion 159
5. Ideas on orientational genesis ("orientational heredity") 159
3, Basic inadequacies of the theory of orientational genesis 166
4., Basic results of our investigations 167
5, Claseification of sorption phencmena 163
6. Chemical sorption and formation of ion lattices 170
7. Monamolecular chemical sorption 173
8. Reversible polymolecular adsorption 174
9. Reversible polymolecular adsorption 174
10. Structure of the oxygen layer 176
11. Mechanism of the fgrmation of oxide films 177
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50v/76-3%-1-35/60
$nishakov; N. A

/

On the Stracture of Germanium Condensed in Vacuum

PERIOLICAL: Zharnal fizicheskoy xhimii, 1959, vol 33, Nr 7,
pp 1662 - 1663 (USSR)

A3GTRACT @ Contrary tO gilicon, RO crystalline but amorphous gersmaniuz is
prepared by condensatio on a cold base. Datailed
electronoscopic investigations 0O tter forn were carried

out by (Ref 2). A comparison of the gata obtained with those
of this article (Table 1) shows good agreezent. Deterczinations
of the radial atonmic arrangement by means of microphoto:etric
wreatment of the electronoscopic pictures obtained mae it possi-
tla here %o plot the experimental curves of radial distribution
(Figs 3,4) according to the known equation (Ref 3), A coaparison
of the results with those obtained in the paper (Ref 2) {Table 2)
1eads to the following conclusionss AS the jnteratomic distances
nd 4.0 R were observed also in the present case, the ex~
plarations of the stracture of amorphous germaniuo giver in
{u=r 2) may be regarded as correct. The strong zaxizum at
1,7 - 1.8 2, however, cannot be referred to the distance

22T
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On *he Stractiure of Uercaniuz Condensed in Vacuum SOV/76-33~7»55/40
Ge - Ge, but i3 explained by the preserce cf cxyger (Ge - O).
The second meximum at 1.3 2 can ve explained by the presence of
zclecular oxygen. These results led to the assucpticn that the
gtracture of ccondensed gercanium desends on the degree o‘ vacuuz.
cxperiments cade with a vacuum of 10°° - 107 tarr confirzed
this asaumption, as in this case crystalline germanium condensed
{(Tabkle 3) and did not differ in this state from condensed 1ili-
aon (#with respect to the structure). Thus, it was found that the
irregalar lattice observed in the preceding investigations nay
Lz aseribed to the inclusion of oxygen in germanium. There are
4 figures; 3 tables, and 5 references; 3 cf which are Sovier

ASSCCIATICON: Akadvmiya naak SSSR,Institat fizicheskcy xhimii Mosxva {Acadezy
sf Sciences of the USSR, Institute of Pnysical Chexzistry, Mosccw)

SIBNITTL e Fe=osyiary 18; 1959
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nauk, otv, red.; BABAD-ZAKHRYAPIN, A.A., red, izd-va; BRUZGULS, V.V.,
tekhn, red.

[Principles of structure analysis] Osnovnye poniatiia strukturnogo
annliza. Moskva, Izd-vo Akad. nauk SSSR, 1961. 363 p.

(MIRA 14:8)

(Crystallography)
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ASANOV, U.A,; SHISHAKOV, M.A. - —

Machanism of the interaction of platinum with oxygen 2;; ;ex::g;ratureﬂ
00°, Izy, AN SSSR, Otd, khim. nauk no.2:225- .
up to 3 . (HIRL s 2)

1. Institut fizicheskoy khimii AN SSSR,
(Platimum) (Oxygen)
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SHISHAROV, N.A.; ARDKUSHCHENKO, N.K,; ASANOV, U.A,
lole played by oxygen in the formation of textures on the surface
of metals. Izv. AN SSSR. Otd.khim.nauk no,7:1234-1240 J1 ‘61,

(MIRA l/t:7)
1. Institut tizicheskoy khimii AN SSSR.

(Metallic oxides)
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5/062/61,/000/011/012/012
\S 2240 B103/B147

AUTHORS: Gorbunov, N. S., Shishakov, ¥ A., Sadikov, G. G., and
Babad-Zakhryapin, A. A.

TITLE: Neutron-diffraction study of titenium carbide and nitride

PERIODICAL: Akademiya nauk SSSR Izvestiya. Otdeleniye khimicheskikh
nauk, no. 11, 1861, 2093 - 2095

'EXT: The composition of (a) titanium carbide, and (b) titanium nitride
vyas studied at the beginning and the end of their homogeneity ranges.
The neutron-diffraction pictures were taken #ith a remote-control neutron
iiffractometer (R. P. QOzerov, S. V. Kiselev et al. Kristallografiya 5,
No. 2 (1960)). It was positioned on one of the horizontal channels of
the UPT -1000 (IRT-1000) reactor of the Institut atomnoy energii Akademii
nauk SSSR (Institute of Atomic Energy of the Academy of Sciences USSR).
The wavelength of the neutrons which were monochromatized by reflection
from the {111) plane of a lead single crystal, was 1.06 A. The necutrons
scattered by the specimen were recorded automatically by means of an
INN-09 (EPE-09) in dependence on the dispersion angle. The relation of
Card 1/@
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29525
s/062 61/000/011,/012/012
Neutron-diffraction study of. .. B103/B147

the intensities of the individual reflexes (Table) was determined from tne

relation of the areas below the integral curve of the count intensity ;X(/,

#ith deduction of the hackground Fig. 1 shows the neutron-diffraction

pictures They sho# only the reflexes satisiying the extinction

condition fcr a face-centered cubic lattice In such a way, the x-ray

data on the symmetry of the urit cell of the compounds studied were

confirmed by neutron-d: ffraction data The absence of suparstructur

reflexes proves that *he nonmetal atous are distributed staristicall
t

[i¢]

.

in these compounds. The cal-ulated i1ntensity values were found on

Y

e

basis of the eguation: Icalpﬁssz(’/sinzﬁcosﬁ)A(S), where F is a

structure factor; p is +he recurrence factor; and AOS) is the absorptign
facter In the present case. A{D) depends only slightly on the angle 3
and was thus not taken into account. It has beer found that the
calculated intensity values of TiC, TiC0 25 and Tlo “5“ are 1n gocd

o

agreement #ith the experimental data. In TiCO 25 the composition of
“hich is almost storchiometr:c the T1 atoms ancupy 2ll rossitie ’ -
vacancies ;atunlly, the renmetnl atoms are in +1taniun carbide and
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29525
5/062/61/000/011/0 2/02
3103/3147

mitride anothe octahedral holes. These holes are occupied statistically
aotutanium carbide which shows a deficiency of carbon ln titarium

ricride, the ttic: 1e deficiont as to titaniua There are ' figure
otable, nnd B roferences: 4 Soviet and 4 non-Soviet The two referencas

an
reytronov (Neutron diffraction), IL, M., 1957,
‘voperatur {(High-temperature Engineering),
IL Mo, 1960

[ { Lnototyt

cf Prysizal Thontatry of the Acad
SUBLITIAD May 25, 19460

LEperimental

for T1C.

Iculc
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e¢lish-lunguage publications read as follows: J Bacon,
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) titamium nitride; (2) titaniua carbide; (3) I ; /.

Difrektsiya
Tekhnika V,QCJ’fh
Cumyube

f1zycheskoy khimit 4&1&0”11 nank 30K {Irneieute

cny of Geiuvncon UL

and calculated reflex intensities for tit-nia~ cartide
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3_4,'71/.00(,05'5,'//441395') B110,/B220
g
LUTHORS: Andreyeva, V. V. and WA. (Moscow)
TITLE: Structure of the surface layers of germanium and silicon

bagsed on optical ard electron diffraction data
PERIODICAL: zhurnal fizicheskoy khimii, v. 35, no. 6, 1961, 1351 - 1358

TEXT: Since the electrical properties of Ge and Si semiconductors are
largely dependent on the reaction products with oxygen and moisture formed

at the surface, their surface structure has to be studied thoroughly. The
thickness of the nonmetallic surface layer was determined optically by

means of a polarization goniometer (v. V. Andreveva: Tr. In-ta fiz.

khimii AN SSSR, vyp. VI, 719, 1957) wnen the reversible adsorption of /
oxygen through the surface of condensed germanium was studied. Films of
very pure germanium on glass slides were obtained by evaporating Ge from

a tungsten coil at 10—6 - 10”7 om Eg and measured optically. After intro-
duction of dry air further measurements were made. The thicknesses of the
layers obtained from the measuring difference (Fig. 1) show: the true oxide
film (I) which is constant in vacuo is covered by a volatile film (11) pre-

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549530012-1"
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24657
s/076/61/035/006/oo9/o15 <l~

structure of the surface layers... B110/B220

sumably consisting of molecular oxygen. iIn the first reaction period only
(11) exists, whereunder (1) develops later on (after 34 days on air). When

exposed1(15 days, the total germanium film was reduced by {5 £. Presumably
the apparent reduction is due to diffusion of Ge atoms into the oxygen
layer. After storace on air for 34 days QVSO% relative humidity), gn oxide

layer of 80 X thickness (Fig. 1) was reduced to 46 f after 50 hr and to 522
after 6 hr of uninterrupted evacuation. This behavior which is typical for
genuine netals is due to evaporation of the oxygen surface layer, breakdo¥n
of the equilibrium in the oxide film, rediffusion to the metal, etc.
Thinner layers were obtnined in two tests with pure dry 021 at the te-

ginning of exposure! 2-3%, after 48 nr: 4-6%. With (~50% air humidity)
the thickness of the film increased to 10-14% and then remained constant.
1t was shown by four independent tests that water steam is not adsorbed on
a surface of pure Ge. Only after repeated introduction nd evacuation

(17 om Hg) of steam 8 water adsorption layer of about 3 A was formed.
Furthermore, the adsorption of oxygen on monocrystals was studied:
polished Ge and S5i samples cut from p-type monocrystals were etched, i.e.

Card 2/7
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Structure of the surface layers... B110/B220

GCe by HF and Si by 3 parts of HNO5 + 1 part of HF. Tne film thickness was

determined by measuring the ellipticity of the reflected light directly
after polishing, after etching, and after different reaction times at room
temperature(Table 1). The values are related to the polished surface = 0,
thus not absolute, since the surface wes already covered by a nonmetallic
film. The nature of the film depends on the type of Si and on the etching
process. The further change of the film due to atmospheric influence varies
#ith different samples. In the case of Ge the film thickness increases
rapidly for 8 days, then the increase is delayed, presumably due to the
change of the semiconductor properties of etched Si and Ge. On not-etched
polished samples the oxide layer grows with Vt. This is explained by dif-
fusion of Ge atoms into the oxygen layer. Probably local corrosion, forma-
tion of hydroxide, and further scarcely studied processes occur in the case
of etched samples. Furthermore, the reaction with liquid water was studied
in detail: Ge vaporized in vacuo upon glass slides was kept in the ex-
siccator with saturated water stesm. After some days the initially black

Ge layer became colorless and transparent. "Spolutle” 0502 formed presumably

by condenser water was found by electron diffraction. The intensities and

card 3/7
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21657

s/o76/61/035/006/009/o15
Structure of the surface layers... B110/B220

and spacings found by x-Tray studies were similar to those of quartz. Con-
trary to quartz a2 narked reduction of the back reflexes and the background
was verified for large scattering angles. lioreover, crystalline pure Ge
powder obtained by zone melting was introduced into water and the latter
vaporized at room temperature. The residue consisted of Ge (discontimous
X-ray reflexes) ~nd the germanium oxide mentioned (contimous reflexes).
Several sputtered Ge samples formed thick opaque and easily exfoliating
layers due to adsorption of oxygen. Therefrom a white powder developed in
water after some months, which could not be jdentified by radiography
(spacings in Table 3). A maximum radial distribution curve corresponds to
the distance of 1.9 + 0.14, thus Ge oxide or hydroxide are concerned. A 16%
loss in weight at 500°C correspgnds to ge(OH), or Ge0,.H 0. The side length
of the Ge-O—tetrahedron is 3.1 A, There are figures, 2°tables, and 15
references: 8 Soviet-bloc and T non-Soviet-bloc. The references to
English-language publications read as follows: J. B. Gunn, Proc. Phys. SocC«
67 B, 409, 1954. j. T. Low, E. E- Frangois, J. Phys. Chem., 60, 353 19563
59, 67, 1955. R. J. Archer, J. flectrochemical Soc., 104, Ho. 10, 1957.

Card 4/7

APPROVED :
FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549530012-1"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549530012-1

R 05 T o A L e U ) S A VAT S L A s ST skt Eered - e 3

24657
. 5/076/61/035/006/0c9/013
ftructure of the surface leyers... B110/B220 P

£SBCCIATICY: Institut fizichesxoy khimii AN SSSR (Institute of Physical

Chemistry .5 USSR)

LURIITT 4D Cctoher 12, 1999

Tig. 1: Varying thickness of the

cxyren film adsorbed on germenium ~

denendent on the surrounding medium: ]

2) vacuum in 6 hr; 4) atmospheric § -

irfluence for 23-30 min. The right L

vart wi.s ottained after 34 deys in g :

normal air{~50 ¢ humidity) B /
n ,

FiGA T A v
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SHISAHAKOV, N.A.; ANDRUSHCHENFG, N.K.
Isomorphiem of the peroxides and carbonyls of platinum,
Zhur, fiz, khim, 35 no.7:1593-1599 J1 '61. (MIRA 14:7)
1, Institut fizicheskoy khimii AN SSSR.
(Platimum oxide) (Carbonyls) (Isomorphism)
CeEEiER Y I,
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VoL, Yu.TS. SHISHAKOV, N.A.

Jective action of a silver catalyst in the reactions’
Izv.AN SSSR Otd.knhim.nauk no.41586=591
(MIRA 15:4)

Nature of se
of moderate oxidation.

Ap ‘62,

1§ Institut fizicheskoy khimii AN SSSR,
(Silver oxides) (Catalssis)

T
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SAKAVOV, I,Te.; SHISHAKOV N.A.

Mechanism of interaction of calcium hydroxide with quartz under
normal conditions. Izv,AN SSSR Otd.knizm.nauk no.4:591-5%7 Ap

162, (MIRA 1534)

1. Institut fizicheskoy khimii AN SSSR.
(Calcium hydroxide) (Quartz)
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SAKAVOV, I1.Ye,; SHISHAKGV, N.A.

Structure of the simplest permutit, Izv, AN SSSR S :
1745-1749 0 163, R Or

1. Institut fizicheskoy khimii AN SSSR,
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Equilibrium characteristics of the gilver-oxygen system, .
133. AN SSSR. Ser. khim, no,11:1920-1923 N '63. (MIPA 17.1).

1. Institut fizicheskoy khimii Al SSSR.
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ACCESSION NR: AP4045793 S/0062/64/000/009/1565/1573

. o’
AUTHOR: Dubinin M. M,; Zhdanov, S. P.; _Zhukovskay_n,‘\'e. G.; agy_rdrp,a,!"/

-K: 0. Polatyanov, Ya. F.: Sakavey, TVo.; Shishakov, N, A.
- e v - \“.“-~- -

S

TITLE: Investigation of the adsorption properties and secondary porous 8tructure

of adsorbents having molecular sieve functions. Commun{cation 9. Parameters

of the elementary crystal cells and adsorption capacity of synthetic type A zeolites ?
—_—

SOURCE: AN SsSR, Izv. Seriya khimicheskaya, no, 8, 1064, 1%65-1573

TOPIC TAGS: adsorptive property, secondary porous Structure, adsorbent,
molecular sieve, elementary crystal cell parameter

ABSTRACT: Experimental data was obtained and calculations were made to
evaluate the effect of the 40A Parameters of the cubic elementary crystal cells

on the volume of the major cavities and on the adsorption capacity of type A zeo-
lite crystals and to attempt to explain the role of the minor cavities in water
adsorption by zeolites of this type, In calculating the volume of the major cavities
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ACCESSION NR: AP4045793 .
of type A zeolites, based on x- ray structural data, it was necessary to take into
account the parameters of the elementary crystal cells (aga). The following
relationships were found to be quite accurate for obtaining values for the vélume
of the major cavity; VmA=200.0a,, - 168843, or VmaA = 417.9a,4 - 437343,
Thus the calculated volume and the experimental adsorption capacity increased
noticeably as the elementary crystal cell parameter increased. Experimental

data on the equilibrium adsorption of water by NaA crystalline zeolites at 20-100C
and equilibrium relative pressures of 5x10°Y -2x10-1 {ully confirm the potentfal
theory of adsorption. Approximately 24 water molecules were adsorbed in a
major cell of the type A zeolite. Basaed nn its geometry, a minor cavity could
contain 2-3 water molecules, but based on experimental data, adsorption of
water in previously dehydrated crystals of NaA zeolite takes place only in the
major cavity. Thus the role of the minor cavities in water adsorption is still to
be established. '"The authors thank Ye. N. Yegorov for chemical analysis of the
zeolite samples and N, G. Yl'ko for conducting individual experiments," Orig.
art. has: 7 tables, 2 figures and 5 equations.
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ASSOCIATION: Institut fizicheskoy khiinii Akademti nauk SSSR (Institute of
Physical Chemistry Academy of Sciehces SSSR) ; Institut khimii silikatov Akade-
mii nauk SSSR (Institute of Silicate Chemistry Academy of Sciences SSSR)
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AUTHOR: Dubinin, M. M.: Zhdanov, S. P.; Zhukovskaya, Ye. G.; Murdmaa,é e

K. O.; Polstyanov, Ye. F.; Sakavov, 1. Ye.; Shishakov, N. A,

TITLE; Investigation of the adsorption properties and the secondary porous

structure of adsorbents functioning as molecular sieves. Communication 10.
Composition, adsorption properties and limiting adsorption volume of type X
synthetic z&c_:_li_los ‘

SOURCE: AN SSSR. Izv. Seriya khimicheskaya, no. 9, 1064, 1573-1580

3 TOPIC TAGS: type X zeolite, synthetic zeolite, adsorption, porous structure,
1 molecular sieve, isomorphic substitution, elementary cell parameter, adsorption
isotherm ) -

ABSTRACT:; The effect of varying compositions of the alumosilicate skeleton of
type X synthetic zeolites on the volume of the major cavities and the adgorption
properties of the zeolites was determined. ' In the type X zeolites the 510,/A170;
ratio {x) muy be varied from 2. 3 to 3, 3 due to the isomorphic substitution of the

Cord 1/3 A o )
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Al ions by Si lons. The parameter of the cubic elementary crystal cell was
determined from x-ray data; the radius of the structural unit corresponded to the
relationship r, = 6. 406 - 0.060{x-2. 00), with x varied from 2.2 to 3.3. Thus the.
volume of the major cavity decreased as the zeolite was enriched in Si, but the
number of elementary cells per unit mass of dehydrated zeolite increased. The . ¥
volume of the major cavities per unit mass of crystals was practically independ- ' -
ent of the zeolite composition. The adsorption isotherms and the limiting adsorp- 3
tion volumes for NaX zcolites were determined for water, benzene, n-pentane,
cycbhexane and pyridine at 20C and for nitrogen at -196C. The limiting adsorp- |
tion volume of the zeolites for H30 and N3 was also practically independent of tle
NaX zeolite composition, and corresponded to the calculated values of the major .
cavities. Under low equilibrium pressures the adsorption of the dipolar and quad-
rupalar molecules (water and nitrogen) decreased proportionally to the enrich-
ment of the NaX xdite with Si; this was attributed to the decreasing number of
ion exchange cationites in the cavities due to substitution of Si for NaAl in the
alumosilicate skeleton. 'The authors thank Ye. N. Yegorov for chemical analysis
of the zeolites. B, A. Lipkind for supplying zeolite sample and N_G, Ul'ko for
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K.¥., vedushchiy redsktor; MARTYNOVA, M.P., vedushchiy redektor;
POLOSINA, A.S., tekhnicheskiy redaktor

[New methods of gasification of fuel by oxygen. Translated from the

Czech] HNovye sposohy gasifikatsil topliva kislorodom, Perevod s

cheshskogo A.A.Zhukova, pod red. H.V.Shishakova. Moskva, Gos.nsuchno-

tekhn. izd-vo neft. 1 gornmo-teopliivmoi lit-ry, 1957. 362 p. (MLRA 10:9)
(Gas producers)  (Coal gasification) :
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LA, natle, rod.: SHISEAROR-¥V., doktor kiim.nmuk, red,; BANKVITSER, A.L.,

red.; KISEIBVA, A.A,, tekhn,.red.

[Chemical treatment of fuel; proceedings of the conference)
Khimicheskaia pererabotka topliva; trudy soveshchaniia. Moskva,

Izd-vo Akad.nauk SSSR, 1957. 830 p. (KIRA 11:1)

1, Vgesoiuznoye soveshchaniye po probleme iskusstvennogo thidkogo
topliva i bekhnologicheskikh gazov. 24, Moscow, 195k,
(Puel) (Chemistry, Technical)
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Translation from: Referativnyy zhurnal, Khimiya, 1959, Hr 5, p 454 (US3R)

AUTHOR: Shishakov, N,V.

TITLE: The Problems of the Production of Industrial Gas“

PERIODICAL: V sb.: Khim. pererabotka topliva, Moscow, A3 USSR, 1957, /
pp 291 - 308 L

ABSTRACT: Light is thrown on the present state and prospects for the

development of the production of industrial gas from various
kinds of raw material, Problems requiring further sclentific
investigation are listed,

G. Bonvech i
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AUTHORS:  Al'tshuler, V.S. and Shishakov, N. V. 65-7-1/14

TITIE: A Complex Gas—chemicﬁI’UﬁiIiéE%ion of Coals as a Basis of
a Centralised Supply of Gas for the Eastern Regions of the
USSR (Kompleksnoye gazokhimicheskoye ispol'zovaniye ugley

kak osnova tsentralizovannogo gazosnabzheniya vostochnykh
rayonov SSSR)

PERIODICAL: Khimiya 1 Tekhnologiya Topliva i Masel, 1957 No.7,
pp. 1 - 15 {ussR)

ABSTRACT: Various schemes for the gasification of Siberian brown

coals mined by open-cast methods (high pressure, fluidised

ped and blast furnace ?rocess) with simultaneous utilisation
of some of the gas components for synthesis, for the purpose
of a centralised supply of gas for the Bastern regions of the
USSR, are discussed and an experimental investigation of semi-
coking of ITATSK coals and gasification of semi-coke under
pressure up to 30 atm. is described. Data on the ITATSK brown
‘coals are given in Table 1, mean data on the yield and quality
of semi-coke and the composition of gas in Tebles 2 and 3,
respectively. Semi-coking was carried out using a strean of
nitrogen-steam mixture (50% N5, 50% HZO). The method and

apparatus used were described in Ref.2. Gasification of semi-
cardl/2
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A Complex Gas-chemical Utilisation of Coals as a Basis of a Central-
ised Supply of Gas for the Eastern Regions of the USSR.

coke was carried out according to the metkod described in Ref.3;
the experimental results are given in Tables 4 and 5. The
results obtained indicated the suitability of the ITATSK brown
coals for high-pressure gasification, as well as providing
approximate technological indices of the process.  On the example
of ITATSK coals, the economy of the production of gas of high
calorific value by the gasification of solid fuel according to
the following three schemes is discussed: 1) gasification
under high pressure; 2) gasification under high pressure with
simultaneous synthesis of hydrocarbons and 3) gasification
under high pressure with simultaneous synthesis of ammonia.

G.S. Shafif and B.A. Feygin participated in this work.
There are 11 tables and 3 Russian references.

ASSOCIATION: IGI

AVAILABIE: Library of Congress
Card 2/2
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KISLYKH. V. I.; SHISHAKOV, N.V.

M -
Gasification of carbon with steam in the presence of catalysts,

Gaz.prom. n0,10:7-11 0 '57. (MIRA 10:10)
(Coal gasification)
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GAYRIIOVA, A.A.; SHISHAKOV, N.V.

Ronde

papmepn st
Investigat{ng the reduction phase in the continuous stearm-
iron method for the manufacture of hydrogen. Xhim 1 tekh. topl.

i masel 3 nc.3:63=70 Mr '58, (MIRA 11:3)

1,Institut goryuchikh iskopayemykh im, G.M, Krzhizhanovskogo
AN SSSR.

(Hydrogen) (Iron oxides) (Reduction, Chemical)
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Gezosnabzheniye vostochnykh rayonov 33SR na osnove gazifikatsii tverdyzh
topliv (Supplying the Eastern Reglons of the USSR With Gas Produced by
Solid Fuel Casification) Moscow, Gostoptekhizdat, 1959. <214 p. 2,000
copies printed.

Ed.: N.V. Shishakov, Doctor of Technical geiences; Executive Ed.: T. D.

Yefremove; Tech. Ed.: A.V. Trofimov.

is intended for designing, planning,
as well as for engineers, technicians,
fuel gasification.

PURPOSE; This collection of articles
and scientific research personnel,
gnd students specializing in solid

descrives the problem of supplying the

thetic gas derived from the gasification
£ natural gas. Individual

COVERAGE: This collection of articles
eastern regions of the USSR with syn
of solid fuels to overcome that area's lack o
articles discuss the distribution of the region's coal deposits, the quality
and types of coal encountered, gasification process, and the economics involved
in thékfroduction and supply of the synthetlc ges product. The author thanks
v.S. 1tshuler, Doctor of Technical Sciences. References accompany each

article.
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Supplying the Eastern Regions or the USSR (Cont.) SOV, 2412

TABLE OF CONTENTS: ,
From the Editor 3

Volonikhin, Yu.V. Problems of Supplying the Bastern Regions of the
Soviet Union With Cas Produccd Through the Gesification of Solid Fuels 6

Al‘tshuler, V.S., and N.V. Shisharov. Muliipurpose Utilization of

Solid Fuel and Gas by Gas-chemical Plants 13
Skripke, L.V. Prospects of Developing Open Pit Mining in the Major

Brown Coel Deposits of the Eestein Reglons of the USSR 21
Shishakov, N.V. Solid Fuels From the Eastern Re;ions of the USSR Used

As the Raw Materlal for Producing Fuel Gas 48
lebedev, V.V., and I.F. Bogdanov. Trends in Converting Synthetic Gas

to Obtain®  Chemical Products T
Feygin, S.A., V.S. Al'tshuler, and N.V. Shishakov. Economic Aspects of
Producing Highly Calorific Ges From Solid Fuels 9
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Al'tshuler, V.S., and V.V. Lebedev. Method of Producing Domestlc Gas

by Synthesizing Water Gas With Methane 155
card 3/4

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549530012-1"



"APPROVED FOR RELEASE: 08/23/2000

A Y m&'{i‘ﬂﬂ?l. CPrigh: biobed 050 58
. P S

CIA-RDP86-00513R001549530012-1

2

i B A A T (AT DA EH PSS

Supplying the Eastern Reglons of the USSR (Cont.) Sov/2416
lebedev, V.V. Highly Prolific Continuous Process Yielding Hydrogen
With the A1d of Metal and Steam 172
Kislykh, V.I., and N.V. Shishakov. Application of Catalysts in the
Gasification of Carbon by Stean 187
Pis'men, M.K., V.G. Yermakov, and Yu.I. Belyanin. Gasification
Carried out With Solid Heat Carriers 200
AVAILABLE: Library of Congress (TP735.R92537)
TM/fal
10-20-59

e e s - — -
(gt TS By AP EEY | R} [oet B i T
27 g%,.#%jééf -'ﬁr‘gk“{; -5$25' At

CIA-RDP86-00513R001549530012-1"

APPROVED FOR RELEASE: 08/23/2000



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549530012-1

e A R R R S A I B e i) L B R T I
L . . 0" . N . [ H 2 < . ¢ , i .

i .
it .-

KISLYKH, V.I.; SHISHAKOV, H.V.

Catalytic effect on the process of gasification in a fluidiged
bed. Gaz.prom. 5 10.8:15-19 Ag '60. (MIRA 13:10)
{Coal gasification) (Catalysis)
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T:YTS, Yefir loiseyevich; TITOV, Nikolay Georgiyevich; SHISHAKOV,
likoley Vasil'yevich; KARPOVICH, V.L., otv, red.;
KACEALXIFA, Z.I., red. izd-va; BCLDYREVA, Z.A., tekhn. red.

[Methods of analyzing and testing coal for use as raw
raterial in industry] Metody analiza i ispytaniia uglei kak
syr'ia dlia promyshlennogo ispol'zoveniia, Izd.2., perer, i
dop. Moskva, Gos, nauchno-tekhn,izd-vo lit-ry po gornomu
delu, 1961. 314 p. (MIRA 15:2)

(Coke industry—Equipment and supplies)

(Ges industry—Equipment and supplies)
(Coal—Analysis)
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Use of catalysts in the gasification of fine-grained fuel in a
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SEMENOV, L.V.; DAVYDOV, V,P,; SHISHAKOV, N.V.; CHUKANOVA, O.M.;
KIRSANOVA, O.P. '

Prospects for and the economic effectivensss of using trapped
emilsions and watery petroleum products in the preparation of
acotylene, Khim., i tekh, topl, i masel 8 no,7:40-44 J1 '63,
(MIRA 16:7)
1. Institut goryuchikh iskopayemykh Akademii nauk SSSR.
(Acetylene) (Petroleum products) (Cragking process) '
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Pravda O Nebe (The Truth About the Sky), 56 p.,Popular Sci. Library, Kaz 0GIZ,
Alma-Ata, 1949, Astronomical Journal, Vol. 27, No. 3, 1950.
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SHISHAKOV, V.A., kandidat pedagogichaskikh nouk; SHORYGIN S.A.,
———pAAARLDY KHEKHLOVSKAYA, H.S., redaktor; SHCHEDRIMNA, I.P.

tekhredaktor,

[Program of an alemantary rural club on astronomy] Programma
nachal'nogo sel'skogo klubnogo kurzhka po astronomii. Moskva,
Gns.izd-vo kul'turno-prosvetitel'noi lit-ry, 1952 30 p.

(MLRA 8:10)
1. Rusaia (1923~ U.5.S.R.)Tsentral'nyy nauchno-metodicheskiy
kabinst,
(Astronomy)
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